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iif*r^i 3 1 mM.\%^t \^x7^t^^^fz,^':^^mmm, 

— Y, m^&^U *3J:t>*;^ ^ K^ffll^TM^-r 

m^m 1 4 1 mMii-^-dr vxAti^ntz^^mmm 

10 m^-^miEL^XBm&^i^T^C, '^if>'^M, ^:r.a 

im^^M 1 5 ] ftjtsif *ii 1 7!7^it*Ti 1 0 (D^^m 

hry >^o 

im^m2 0] m^m^t L-xxtj^nt^^j^mmi^ 

-Y, mm&&n:^x.v<:^^K^m^^xnm.^^ti^(D 
^^AmmmsiEmmxh^x . 



m^Mz^^my'-y^i-^mmmx.x:t6^ . xti^h^tz 

[fs*^i 2 8 1 mmmtm^^mn. m^m 2 0 jbmmM 
:Lt^mmt-t^mi^^^2ojbmM^m 

[§s*ri3 0] m^m^t y^xAti^nt^^i^mmm 
^(D s^izxv ±0.^ix^mm(o&m^m^^t:>'^x . 

[0 0 0 1] 

lEmm^xmmmmzmv. mi^z^ mmm&u^m^^ 
[0002] 

nm.i- 5 7t oQ oosj]-^ Sr?;»i:^'-r ^ c t yjm ^ <!ri ^ 



10 



i|€(3)2 001-136401 (P 2001-136401 A) 

4 

[0 0 0 3] ^fc. mm^^j:mmx<DBi'^mx\ z(dx 

[0 0 0 4] (l)»M¥5-3 6 8 1 4-^<2^fg{::fS«c<7) 

^l^^^^|^IE:;^i^i;Iol^T. mjfe^Sr. KSr^trSfeT'^^ 
tb^ 3^^7c(7>fe«{::5^fjJbT^Jpg4'AD^T. g^fetr^ 

ttf^. CMYKCD4 feco^^-C'flfi^^T^^feS-PS— frSS. 
[0 0 0 5] (2)^yci. CMYKc04feJ!^i51^{rig^£tfe 

ThIFI Color Printing within a Color Managemen 
t SystemJ M. Mahy and D. D, Bear, The Fifth Color Ima 

ging Conference: Color Science, Systems, and Appli 
cations, pp. 277-283 (1997) :^^#ffiLTl^^o :i 

i^mi.x\f^^o 

[0 0 0 6] (3)-^br. CMYK^^Ut Lxm\^'^ 

^-^i;-. K(Dm:^-m:tx< ^izv^^xM'^.^.^mh-r t 

1.^5) r ^{rol^T. #5H¥2 - 8 6 3 8 8-^<2^fa}-fStt 

[0 0 0 7] (4)^fz.^ s&y-v '^■^(Dm-^izmi&mm 

rcolorimetric calibration in 
electronic imaging devices using a look-up-table m 
ode land interpolations J Po-Chieh Hung, Journal of • 
Electronic Imaging 2 (1) , 53-61(1993) (Cffiife^tLTV ^ 

[0 0 0 8] (5)^:^c. CMYK<D^^ti&<D3^i,ZX 

¥F]j^MkJ\\'tmmW-l 0-1 96004-^^ LTti^^tt 

[0 0 0 9] (6)^fc. feWS^f&JPS-r^/c66. NA;^ 
5*?£t^r^ ;*:«=[tiiiA{:i#^W 10-196005 
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30 



40 



50 



[0 0 10] (l)^h\Z. CMYK tm^t(D%B.?9'^t> 
•^"t:^:^ n-TA • HiPi:^^— (Mi n HFC) . •v=3rv'-eA-H 
iFi;t;^- (Max HFC) {zm-T^^mf)^. P. C. Hung Colo 
rimetric Calibration for High Quality Color Printe 
rs, PPTC/JH: Pan-Pacific Imaging Conf erence/Japan 
Hardcopy '98 pp. 147-150(1998) icfil^ 

[ 0 0 1 :i ] 

m^\^xo t-t^mM\ i)>±%mL.tz.vt^^m\^. ^ 

^x^';lx)^.T(-:32!!-<-5 J: 9/<^R3®4'^bTi^5o ±tfi(l) 



[0 0 12] ^/c. ±ffi(2)(7:)^ffi-C1i. CMYKOG 

li;t6:i^{::/^t)|lffl6^)T-/^</.e'5o ^fc, ±15(4)0 

[0 0 14] ^fc. ±ta(5)(7)^}fe{ZOl^TJ^. CMY 

(D&mr^^mx^fJ:<fj:oX\^^t^^ ±m(6)co^ 

[0 0 15] ^fd. ±tE(7)(7)#ife}ro^/^T^i. CMY 
K, RMYK, GCYK, BM C Kcoia^'&^it. 

RYK, YGK, GCK, CBK, BMK, MR 
K, (Dm^^io-^lzm'^^^fz.th.^n. mn HFC. Max 

[0 0 16] -r?i:b't. )^±(DXo^J::Lt/}^h. 

• m^^m\^^fz&n^x&^^A^^^i:immir^z.t:^> 

t\^'<^timm:^-^CX\^^^^ 

[0 0 1 7] *5§PJ{^. tie^(DCMYKfe«rtcofeS^ 
[0018] 

(1) mm^\%m,oy%m%. ®Mm-^<i: lta;o$;ix 
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fc&^Ammimm^-^miEi.xBm&^i^T:yc, -^-k'>' 

^M, ^:3.a-Y, mmm^n :Jb^J:c>';^^ 
*3J:t>\ *.^fe0 3fet;iJ: *9^^$n'5lgmcofeJ^Srffl 

10 [0 0 19] If*ii2 OfE«c(7)^P^?^. m^ft-^chbT 
C, '^irV::$^M, -r::^ci-Y, Mm^^U:^ XX^^^ Z K 

^m^^xnm.'r^t:ii^(D&i^mmmmiEmmxhox. 

c t ^wmt-r^&'AmmmmiEmmxh^o 

20 [0 0 2 0] :i<7)^PjT-fi. ^fe^iSfflLfc^^cOfeJgc 
Sr4#.(^fe«<^ffl-;z^-g^:bitcofe®{c5>J»-r'5fci6, t^f* 

(t:) 4 fe>^y tr^-r^^ffi^^iJffl-r ^ r. i: ^^^x^ 5o 

[0 0 2 1 ] (2) ff*JS2fBft(D^P^{l. mltS^^^ 

ri2 1 IBttcO^PJJi. SutE^S^I^X^j^Jc^tb^feisJct:- 
30 {i. CMYKcofelBS/^^-^^tL^. r <!:^#m<!:i->5lf* 
rS2 OtS*c7:^fe^§^il|f^fi^jEa^gXfo'5o 
[0 0 2 2] w<7:)^?qxti. ±fS (1) f::iP;t. 
ffl I ^ fe« T^c it T (i^^ X ^ 1/ vfe ^ f^^i- 5 ^ cfr 

[0 0 2 3] (3) lf*^3fE«c(D^PJ*±, mm^f^^ 

^ it*^ 1 m^(D^^mmmmAE:^mxh^ o 

40 [0 0 24] if *rS 2 2 tE«cCO^P^J^. fitrlE^ll^l^T- 

WLt^^m^m2 otEmco^'AmmmmiEmmx^^o 

[0 0 2 5] Z<ommXit. ±fE (1) (::*D;t. CMY 
(4) gf*:^4nE®(7:)^ljqfi, flfrgS^fijc^tL^fejiJc^C 

50 tmco {^'AmmmmEjj&xh 



[0 0 2 6] If 2 3 ^^(D^mn. BUffiM3S#ST' 
[0 0 2 71 :z(Dmmx-\'^. ±12 (1) {3AD;t. Mm 

(5) m^m5mm<Dmmi±. ^uM^Mm'r^:^y'^y 
[0 0 2 8] !t*ri2 4 tfitt^D^i^fi. mmmmmk 

if*rg2 0 7!;Sif*«2 3 (Dl ^-m;^^^^Cf^«^(?:)fe5>«?^i^ 
[0 0 2 9] Z.(0^mX\^. ±fB (1) ~ (4) 

[0 0 3 0] I«*ii2 SffigtcO^P^fl. HUtSitir:^^^^' 

[0 0 3 1 ] :L(D%mx\-x. ^^^(o^^t^m'^i)-'^m\z 

^^ho ^(Dtclsb. Max BlackTJi^oMin HFC 1/ fcffil 

[0 0 3 2] (7) mMm7mm<Dmmn. mtm^m 
[0 0 3 3] fs*ri2 6tm<o^mii. Mm^m^^ 

':fj\-^mWim^X-i6Ki. feW^^afitCct «9^»9#;t5. 40 

[0 0 3 4 ] z(D^mxa. m^(Dmmi::xv^j)mffo^j: 

(8) m^msm%%(D^m\^. iitjfsfi^iiei-::^:*^^^^ 
^n.t^&mm'r-yji^^mmmx.x:^^ . x-jj^^xtz.^ 

Wit-t^m^^ 6 mt(D^'Ammm^iE>jmx^>h^ 

[0 0 3 5] ri*rl 2 7 t£ltSc^;>^fj;^rJ:. mlffi^«l^-|i5 
Jl. s?l*iS 2 5 c J: m&^tifz^mA'y--y'yi-^mm 50 
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[0 0 3 6] :L(Dmmx^^. Xti^Mz.^m 

(9) lf*i5 9t£«cC0^PJfi. Hut£W*iI 1 7!;^|f *ri 

\^mwi(D^'^mmm^'^E:)5mxh^. 
[0 0 3 7] if *Ti 2 8 leicco^p^fi. miteitaii^© 
m-^^^2 0 7bm.mm^2 5co^m\z^ri^f^^j^f^ 

mm^'jE^miXh^. 

[0 0 3 8] z.(Dmmx\^. ^mm<D^mMV7^x<DMM 
(1 0) if^iii omm(Dmm\^. B^JfE^i^-v^>>:^lc 

mx-h^o 

[0 0 3 9] is*rg2 ^mmo:>mm\±. mm^m^m 

(o ^'j^mmmm^Emmxh ^ . 
[0 0 4 0] z(ommx^±. ^j^—'J>'^i^x^^mm 

(1 1) is*rii imm(o^mi±. m&mco^-Y— hx 

[0 04 1] ZCO^mXi,-t. 4&m(D^-r- h(Dil:miZ 

fzib. 4&m<omi&^m^m^^^zt:i()>x^^o 

(1 2) if*iii 2mmco^mn. m^m^^'^-Y— hx 

[0 0 4 2] ZCOmmxn. A^mcO^-Y- ^(DiAmz 

fznxfj:<. mmu^^:^m^^h.x\.^^fztb. B\&^m 

[0 04 3] (13) m^m 1 3 tsffico^pj!fi, mmw 
^-t vxAt}^izti&:^mmimn^^miEvxBm&^ 

— hxh^x. mmir^myyj-^m'y\^^n.xir^}^^-Mtz 



[0 0 4 4] zcD^mxi-i. mmwA:^m^^h.x\,^^ 

(14) 4ts«tco^wji. m^m^ti^xxti 

ifl^^M, ^^o-Y, ^m^^U :t6XXl:^^ 

[0 0 4 5] :z.(0^mXi'±. ^fe^-atf^-^- NTilitt 
feS:^^/<^i^5"-t-" h ct h&M:^^^<P^J:<^J:<^X\^^^U 

(15) fibril 5Bm(D^mn. mmmMmiTbmm 

[0 0 4 6] ::<^^P.gT-(i. CMYKj^^«rfNffeffi(7)-v 

(16) is^^ii et^m.(D^mn. mm^ 'J=xlv v 

-So 

[0 04 7] ^(D^mX\^. WiP^m±h^:f)'^^^tm^^ 

(17) IS*rll 7fEgcCO^PJt^. Kt-ol/^r^>/^< <h 

1 5IEficO-r >^:?^ v^^^jy Vzf'J l^^Xh^o 
[0 0 4 8] :i(D^mXii. mmR(D^ >^^^^y V(D 

(18) m^mi 8t^m<D^mn. K^fj:^^<mm-r 
[0 0 4 9] r.(?:>MPjT-fi. mm^(o^:y^'^^vY(o 

[0 0 5 0] (19) ft *ri 1 9 ^WL(0^m\±. HflfSfe 

1 7!7Mgf 1 owM(o^':i^mmm^i^')5mx^ 

[0 0 5 1 ] :z(ommxi'i. m^mco^iz^Amir^z t 

(2 0) m>\<m3 omm(/mmi±. m^m^ti^xAjj 

$ i X fc ^ W ®J f S -51- & fifc JE L T @ -H ^ T V C , 
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if^^M, ^:r.o^Y, MB^^U *5J:t>';=^^^ 

m ^ i- ^ =^ > ^ - pItg/^f£^l^«i:Tfc ^ , 
10 [0 0 5 2] rolgP^T'J^. #fe*{^fflL/c^^cDfeJgc 
^4fecofei|)c(7)ffi;^'g';b^(7:^feigc(:i5j^Mt-^7t 
(7) 4 fe:7^ y >'>5^ lzMi~^^i^^mm-r^ z. t Ti^T' t 

l^^Mib^Z.t:^-X^^^ 
[0 0 5 31 

20 OOtJ^PJ^tT?i9p 

[0 0 5 4] *-r. nii^^figbT. :^^m(D%m<Dm 

m^mmico'^mz-D\.^xmm^n^j:oo ^j:^^. z.:i{z 
^-t^M(7:>mmmxn. v^r^-c, -^-^^^^m, ^rcu 

-Y, ;^^KJi^^{ci^^«fe*t (ittfe) <bUTu-/K 
^^y— ^/G, :7Vi^— Bco3fe^;^V^>5J^^^.^i-, 

[0 0 5 5] ^--T:\ 1 oi-^r vi-:^m^-m^m^xh 
30 9. ^il^f)^hm^^^i^^^m(DAt)in^■(D^n^'n^iZ-D 

7^ — y/H 1 — 1 3T:«^$nTV^§, /^4b\ jVy^r 
y-yy'—'y/i^l 1 — 1 3cD^ix-eixf::f^. WP^I^i b 
TCO:n> h n — ^ 5 Of)-h 1 t:'^> h <9 5>ttft^;6^W 



[0 0 5 6] f^^. Z:LX(DE.mo:>Ati\B^'\^^ CMY 
XYZXhoXhX\.\ 2 OJ^feWait^tBtt^l^-Cfc 

40 19. ^n^■t^<xti^kl^E.m(DXMn^■\zx^'BJ^^ 

^^^^^^^m^m.Wi(D^mmmz'At^\\^^ ^co^f^m^ 
x(om^^t>^\zn'r^^n^mmi)^w^^nx\.^^, 

:z^X\^. EM(D7KMt^'^3^(Dm^^^A.fz:cMy 
KRGB'^Wc7^(Om^^t\.X\^ti-r^< ^ CMYKR 
GB\zMJZs\.fz./\^y^T'yZf'T — ':fjU2 1^2 7i,ZX^ 

[0 0 5 7] a^#,^fEti^^j^ 2 5 aXt)^nf:L^'j^m 

mmB^-^z'm-3\.-xi-^&nm,^mmmmk2 ox^m 
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[0 0 5 8] 3 o^tm^nn^^tmvn^^^t^-h^j:^ 

mMm3 1 b~3 7 bizx^mf^^rir\.-^, 
[0 0 5 91 4 o{im:^i^s-efc!9. mm^ms ofj-^h 

[0 0 6 0] ^ T% mi (o^mmmmmm^j^^ 201Z 

An^y'—<^(DJ^i^:^tVX. :^mM(DnmMX{±. N 

[0 0 6 1 1 rcO^'&tr*3V>T. f^Dfe^S^-f-^:^-^ 
t> ^ -5 1 1 # ^ >^ I ^ T S 3^ i" ^ ffl ^ -fr ^ M a X i m u 
m HFC (UT. Max HFC) t^Zf. ^ tt^fe^ffl V ^ 

-f f;m^-t-'5ffl^'^ii:^Miniraum HFC (JL^T. Min HFC) 
ti^^o :Li^n4&(D^W^r^mx\ ^^(D^&X^^ 

Maximum Black ()^T^ Max Black) ^Minimum Black 
Cl^T. Max Black) (D^X^Jj^tAmi^t^hCOX^h^. 
[0 0 6 21 m&(D^n^ : t ^X\ i^&CDMm^^J: 

mti:^mn. CMYKtcAD;^. B GR fj: ^<DIL»^^(Om 

^%^tLibo:>B\&.^. (characterization data) ;0^7f^t^Kl 
\zm:^^P^m:^'^^^o ^^^BGRtLtcm^. ^n(o 

[0 0 6 3] 5 ^^^-f^cD^m l^^Ji^X^^i. 

7&Xit. 5^=7 8 1 2 5(^t>7it). @i!l»y^ig 

m^m\^^fzt vxhmmW)fj:mi&.^Mtm^K.fj:\^\ $ 

hiz^ z(Dm'^. -r^x(7:>^^m^izm\^^^m^^-^^ 

^t^^K #fe^>'^ ife^i 0 o%tvtLt^. m-(> 

^&^7 0 o{zi.xm^^^zt^-i. mmm(o^m^mt^ 

t^(Dmm/)^bm.^^xi±^£^\ 

[ 0 0 6 4] /^:^b\ :^mmmmiz:^^^xi^. M^'trnm 

LT^/^'5f^fc^/^^l. M<DNmxh^ z t ^M^L^X\^^ 

5o ^zxm±4&(Dm^^-^ti.x^^m&m^i'^^. 

zcom^'^t)'\tx±&m'^mj^-t^zt^^^:t^o tzfc 

ift^^-Y V^S/OM 0 0%T-t>$y^^-r V^^SJiRia^ 
% ;t 5 <i: ^ 7t'^ jig 5 w <!r 7)>*q bixT i > ^ o T'Ji 3 
0 0 — 4 0 0%<hm:b;lx. m^}5LmM(D^pfJ:\^^?^'r^T^ 
m^^fz.-0^ v^m ,y h y^U >^\'t2 0 0 -5, 

b , K <!: ^j^fe 3 i2,o:>u^^^^z x^'jymm>k^m-t 
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[0 0 6 5] MS$feKSr^tf^tfNfe<J:-f ^i:. :»#Jffi 

M= ( (N-1) !) / ( (N-4) ! 3 !) 

[0 0 6 6] #fe<ir br BGR^ffll^fc<h^{::J^N= 7 
\Zf^^(DX\ 2 0(O5^^tiJfei^;^5-C'#^o "^(D^fi^h^ C 
M Y K feifiic*^ X Xf^ (Oi'iLCOWL^^ PJffif"^ jficDfe 

W^Sa-Ci^^ (hi-fi feJ*^P?^) f^. YRM 

10 K, YGCK, MBCK, RKGK, GCBK, BMR 
K, (O^'7^m^^^^ho:>m^^f^'^\zts:h. 
[0 0 6 71 /^4b\ #fecofel^$rl^m{wt-^/ci6. TOJ 
(7) C M Y K J^fe(DS#t J: C R T <^ B G R i^fe (T:)^ 

MYKRGB<7)^fett^^l^-Cp-<fc^ i^i.TC>^ 

[0 0 6 8] rr-t:\ m^^t>^fz.^^\zm±(0^m^ 

20 -YRMK, YGCK, MB C K(^):9'#Jfei*^'&^ LT 

•RKGK, GCBK, B MR KCO^J^f 'Jfe^Sr^^^ LT 
^Th'&^feigcB. 

CO 2 oT-fc ^ r ^ o fc. 

[0 0 6 9] znhcD^ YRMK, YGCK, MBCK 
«7:)5>f'Jfe«^^^LTt#fc-^^fe^A^. RKGK, G 
CBK, BMRKco^^SiJfe^^-^^LTttfc^^feJgcB 

<^^^*5v^r. 3^m(D^j&^^x\tmim^(D^m\'tn^ 

x^^^K i&mm(D^m^^^izwm.x^ fj:\.-z tm^i 

^ztf)-h. mk. :z(D3^mzx^^m^m.^^^t 
vxmm-t^o 

[0 0 7 0] r<7)2S^®CQ^^feJfi)c^7)l^-m^ffl 

• hi-f ifefejT'Min Black^jt^i"^ 1 1 ^-rttCO^T^Sy fei* 

^ fc {g® * (TP C M Y K fe^ ^ i^i^M -r >6 o 
40 --^^fe^Afi. Min HFC^ 't"^:^-g'tC CM Y KfeilfiO 

^S;^^#ft-r^co{Cxt b. '^^.feillcBcOlMJ^^'^it-efi;! 

• ^/JicfeiiJcBfi-g-^fefeX A{ri:l:-<CMYKfe*S<t*a/^ 

[0 0 7 1 ] &.±(/mm^'^b. mk. #feS'ffH^7t4fe 
;^-ib/^5 3o(7)feJii!c;^5^^$;}xfc'g^^feJiJcAi:, CMY 

50 [0 0 7 2] mW. - Z,Z.X\ fob/i^bi^Max Black/Mi n 
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Black*5<tm!ax HFC/Min HFCS:l®^U?iV^#fefeSS. 

[0 0 7 3J : ^r. ±mvtz^^^mA\z 

f^. S*ir?'^^CMYK<7)fe*iEi:, YRMK, YGC 
|1I4(1YGCK<?:)^^— hSr:^L. |g|5liMBCK 

10074] ;^7'^>^2 : CMYKfei^<?r^^fe^A(D 

*&d^.>^,^^ LT(i. 312 (=5^+5^+3^+3^+2 
^) e^Sr^V^^o •r^'^^-b. ±aibfc:g|2'-El5<^5^ 

h(^*&-?-.'^.^TT-(l?|iJ^,'^.^/5^#^V>fc*!). CMYK 
(D^^— hi;iMbT{iia6{c:^-rJ: 9t-bT3 i 2jB(7) 
ifflfe^iS^tt^o Iil3 7!?^EI5i;i^bfciffi<^fe«irov>T 20 

r (llI6#fiS) o 

SXRi^^SJ^y'iyy (R=0, 64, 128, 192, 255) fcSc0^3 
XX (R=0, 128, 255) di^bi" (ia7#fiS) , 
[0 0 7 6] rcO^-^, A^mcD^'t— h(D^m\^X-^ 30 

[0 0 7 7] :^v'yy'3 : ^th^n(Dy^—^^W^V. 
4ocOfelz:^^{COV>XLUT^xVu (n'*(^)i/;^7"A{jS 

T) ^f^^i-5o 

[0078] ^T^y^A : @^ <^ i-^11^c7) L U T^'t'' 

^-r^o 40 

[0 0 79] XT^-z^S : g^<t-r51S^<7)#LCC|iI 
[0 0 8 0] :^y'^yy6 : ^^-^ y "i^^^ i^:^m^^1j^\^\ 

[008 1] ;^7^^>r7 : ^n^n<:ofe«£T-*nj:;-r5ii 
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[0 0 8 2] :^'Tv:fS : 

(a) Min HFC(Dm^ : CMYK^i$,^\Zh^^^\^. 

z<DW^^M^^:k.^o CMY K&m.^(Dm^\a^. 

(b) Max HFCC^m-g' : hi-f ife^-trfei^rtlr /^^ t>CDSr 

i^m^hm^^^\^^^^\±. CMYKfei^cDigfeaSr-^ 
;tSo *4b\ #5^flJfe«I^T-ti'^(;i. Min Black. Max B 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a method for 
properly utilizing a specific color over a color gamut 
wider than a conventional CMYK color gamut that is in 
combination with a color reproduction method within the 
conventional CMYK color gamut. 
SOLUTION: Relating to the color separated image 
correction device that corrects a color separated image 
electric signal and reproduces an object color by using 
cyan C, magenta M, yellow Y, high saturation color 
material and black K, it is provided with processing 
means 20, 30 that combine a plurality of sets of color 
gamut produced by the black K and the three colors to 
obtain the combination of color materials used actually, 




and an instruction means 60 that received an instruction '* ' 

of at least either of how to use the specific color and the setting method of the black K so as 

to obtain combinations of the color materials used for the image output. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the color-separation image restoration method for correcting a color-separation picture 
signal inputted as an electrical signal, and reproducing an aim color using cyanogen C, Magenta M, 
yellow Y, high saturation color material (the special feature), and Sumi K. A step which searches for 
combination of color material actually used combining two or more color gamuts generated by K and 
three colors of a chromatic color, A color-separation image restoration method characterized by 
searching for combination of color material used for an image output including a step to which operation 
of the special feature, either of setting methods of K, or both are given. 

[Claim 2] A color-separation image restoration method according to claim 1 characterized by what a 
color gamut of CMYK is contained in said color gamut generated for. 

[Claim 3] A color-separation image restoration method according to claim 1 characterized by what a 
color gamut by combination of the special feature of at least 1 color and other two colors is contained in 
said color gamut generated for. 

[Claim 4] A color-separation image restoration method according to claim 1 characterized by what a 
color gamut by combination of the special feature of at least 2 colors and other one colors is contained in 
said color gamut generated for. 

[Claim 5] A color-separation image restoration method according to claim 1 to 4 characterized by what 
it has a step which restricts the amount of color material for. 

[Claim 6] A color-separation image restoration method according to claim 2 characterized by what how 
to use K near gray and how to use the special feature near high saturation can specify as the setting 
method of color material. 

[Claim 7] A color-separation image restoration method according to claim 6 characterized by what it has 
two or more color translation tables created by said claim 6, and is changed with a residue of color 
material. 

[Claim 8] A color-separation image restoration method according to claim 6 characterized by what it has 
two or more color translation tables created by said claim 6, and is changed according to a class of 
pattem of an inputted color-separation picture signal. 

[Claim 9] A color-separation image restoration method according to claim 1 to 6 characterized by what 
smoothing is performed for to a color translation table generated by said claim 1 thru/or claim 6. 
[Claim 10] A color-separation image restoration method according to claim 9 characterized by what 
another color translation table amends an error generated by said smoothing for. 
[Claim 1 1] A chart which is a chart for colorimetries and is characterized by what was created by output 
of a color of combination made by color-separation image restoration method of either claim 1 thru/or 
claim 5. 

[Claim 12] A chart which is a chart for colorimetries, is the output of a color of combination made by 
color-separation image restoration method of either claim 1 thru/or claim 5, and is characterized by 

excepting and creating an overlapping portion. 

[Claim 13] A chart characterized by excepting and creating a portion which is a chart for colorimetries 
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for correcting a color-separation picture signal inputted as an electrical signal, and reproducing an aim 
color using cyanogen C, Magenta M, yellow Y, high saturation color material (the special feature), and 
Sumi K, and overlaps. 

[Claim 14] A chart with few [ are a chart for colorimetries for correcting a color-separation picture 
signal inputted as an electrical signal, and reproducing an aim color using cyanogen C, Magenta M, 
yellow Y, high saturation color material (the special feature), and Sumi K, and ] color charts than a chart 
which does not include the special feature with a chart including the special feature characterized by 
things. 

[Claim 15] An ink jet printer characterized by being adjusted by color-separation image restoration 
method of said claim 1 thru/or claim 10. 

[Claim 16] An ink jet printer according to claim 15 which is said ink jet printer and is characterized by 
using color material by pigment. 

[Claim 17] An ink jet printer according to claim 15 characterized by using color material of at least two 
kinds of concentration about K. 

[Claim 18] An ink jet printer according to claim 17 characterized by being adjusted so that K may be 
used if possible. 

[Claim 19] A color-separation image restoration method according to claim 1 to 10 characterized by 
what a color coordinate after color-gamut mapping is held, and combination of the amount of color 
material of other devices reproducing this color coordinate is searched for for in parallel to activation of 
said color-separation image restoration method, 

[Claim 20] It is color-separation image restoration equipment for correcting a color-separation picture 
signal inputted as an electrical signal, and reproducing an aim color using cyanogen C, Magenta M, 
yellow Y, high saturation color material, and Sumi K. A processing means to search for combination of 
color material actually used combining two or more color gamuts generated by K and three colors of a 
chromatic color, Color-separation image restoration equipment characterized by searching for 
combination of color material which is equipped with a directions means by which directions about 
either [ at least ] operation of the special feature or a setting method of K are given, and is used for an 
image output. 

[Claim 21] Color-separation image restoration equipment according to claim 20 characterized by what a 
color gamut of CMYK is contained in a color gamut generated with said processing means for. 
[Claim 22] Color-separation image restoration equipment according to claim 20 characterized by what a 
color gamut by combination of the special feature of at least 1 color and other two colors is contained in 
a color gamut generated with said processing means for. 

[Claim 23] Color-separation image restoration equipment according to claim 20 characterized by what a 
color gamut by combination of the special feature of at least 2 colors and other one colors is contained in 
a color gamut generated with said processing means for. 

[Claim 24] Said processing means is color-separation image restoration equipment according to claim 
20 to 23 characterized by what it has a means to restrict the amount of color material for. 
[Claim 25] Color-separation image restoration equipment according to claim 21 characterized by what 
how to use K near gray and how to use the special feature near high saturation can specify as the setting 
method of color material directed with said directions means. 

[Claim 26] Said processing means is color-separation image restoration equipment according to claim 
25 characterized by what it has two or more color translation tables created by processing of said claim 
25, and is changed with a residue of color material. 

[Claim 27] Said processing means is color-separation image restoration equipment according to claim 
25 characterized by what it has two or more color translation tables created by claim 25, and is changed 
according to a class of pattern of an inputted color-separation picture signal. 

[Claim 28] Said processing means is color-separation image restoration equipment according to claim 
20 to 25 characterized by what smoothing is performed for to a color translation table generated by 
processing of claim 20 thru/or claim 25. 

[Claim 29] Said processing means is color-separation image restoration equipment according to claim 
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28 characterized by what another color translation table amends an error generated by smoothing for. 
[Claim 30] A record medium with which a color-separation image restoration processing program for 
correcting a color-separation picture signal which is characterized by providing the following, and which 
was inputted as an electrical signal, and reproducing an aim color using cyanogen C, Magenta M, yellow 
Y, high saturation color material (the special feature), and Sumi K was recorded and in which computer 
reading is possible Said color-separation image restoration processing program is a step which searches 
for combination of color material actually used combining two or more color gamuts generated by K and 
three colors of a chromatic color. A step to which operation of the special feature, either of setting 
methods of K, or both are given 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the amelioration at 
the time of determining the color material which reproduces an aim color with the image output unit 
using high saturation color material about the color-separation image restoration method, a chart, an ink 
jet printer, color-separation image restoration equipment, and a record medium. 
[0002] 

[Description of the Prior Art] By the printer using the so-called high saturation color material (special 
feature) other than the usual yellow Y, Magenta M, Cyanogen C, and a color material called Sumi K, 
there was many color material and there was a problem that it was difficult to determine the rate of the 
color material for reproducing an aim color. 

[0003] Moreover, a method in which property presumption of a printer with many such color material is 
possible was desired by the measurement size in a practical range. Moreover, in the Inkjet printer, it is 
easy to increase the number of color material, and technique which can be searched for by technique 
also with much systematic color material was desired. 

[0004] (1) the color gamut of the three dimension as which technology given in a Japanese-Patent- 
Application-No. No. 36814 [ five to ] official report is expressed in three colors containing K in a before 
color gamut about the color-separation image restoration method of a printer of using CMYK as a color 
material - dividing - a limit - in addition, he was trying to search for the combination of CMYK to an 
aim color This is because the combination which reproduces the color of arbitration to only with four 
colors of CMYK does not exist. 

[0005] (2) Moreover, they are "HIFI Color Printing within a Color Management System" M.Mahy and 
D.D.Bear and The Fifth Color Imaging Conference as what was stated about the color gamut of the 
printer used combining Orange O and Green G as a high saturation color material (special feature) in 
addition to 4 colors which are CMYK. : Color Science, Systems, and Applications, and pp.277-283 
(1997) It exists. In addition, in this paper, the analytic model is used for presumption of a colorimetry 
property. 

[0006] (3) And when using CMYK as a color material, it is alike, therefore it is indicated by JP,2- 
86388,A that the amount of K increases [ of reducing point of measurement ]. 
[0007] (4) Moreover, about the method of carrying out colorimetry adjustment in the case of 3 color 
printer, it is "Colorimetric calibration in electronic imaging devices using a look-up-table modeland 
interpolations". It is indicated by Po-Chieh Hung, Joumal of Electronic Imaging 2 (1), and 53-61 (1993). 

[0008] (5) Moreover, if possible, this applicant is proposing all the color gamuts that consist of a color 
gamut of CMYK, and a color gamut by other three colors as Japanese Patent Application No. No. 
196004 [ ten to ] about the method using the special feature, and the method of outputting without using 
the special feature if possible. 

[0009] (6) Moreover, in order to restrict the amount of color material, this applicant is proposing as 
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Japanese Patent Application No. No. 196005 [ ten to ] about the method of determining the maximum of 
an actual color material, using the function of an N input-N output. 

[0010] (7) The technique concerning a minimum and a HiFi color (Min HFC), and a maximum and a 
HiFi color (Max HFC) in the combination of CMYK and the special feature further is P.C.Hung 
Colorimetric Calibration for High Quality Color Printers and PPIC/JH. : It is proposed by Pan-Pacific 
Imaging Conference/Japan Hardcopy'QS pp.147-150 (1998). 
[0011] 

[Problem(s) to be Solved] The conventional technology explained above has a problem which is 
described below, respectively. By the technique of the above (1), when the object which can be used was 
limited to the printer of four colors and used high saturation color material other than CMY (special 
feature), it was not able to respond. 

[0012] Moreover, by the technique of the above (2), since four colors of the arbitration out of 
CMYKOG were taken out, the color gamut was calculated and the color material to be used was 
determined, although the candidate became complicated, the execution condition was not indicated. 
Moreover, since presumption of a colorimetry property used the analytic model, only clear area 
modulation types, such as offset printing, have been applicable, and it was not able to be substantially 
applied to an Inkjet printer. 

[0013] If color material is made [ many ], point of measurement will increase in number and it will 
become moreover, less practical, although the case of 4 color printer is indicated by the technique of the 
above (3). If color material is made [ many ], the point of measurement which carries out colorimetry 
adjustment will become moreover, less practical [ increase and ], although the example of 3 color printer 
is indicated also about the technique of the above (4). 

[0014] It is combination with 3 color color gamut, and it was impossible moreover, to use a part of color 
gamuts about the technique of the above (5) except CMYK. Moreover, about the technique of the above 
(6), the operation at the time of applying to the combination of CMYK and the special feature was not 
shown concretely. 

[0015] Moreover, about the technique of the above (7), although the combination of CMYK, RMYK, 
GCYK, and BMCK or RYK, YGK, GCK, CBK and BMK, each that was limited to the combination of 
MRK, Min HFC, and Max HFC were exhibited, operation of K was not able to be chosen freely. 
[0016] namely, triggered by the above mentioned - Take a color-material residue etc. into consideration 
by the color reproduction using the - special feature many whose colorimetry points for - character rye 
ZESHON which was not able to restrict the amount of color material freely by the color reproduction 
using the - special feature which was not able to simplify color reproduction by the color reproduction 
using the special feature were necessities. In the ink jet printer using a pigment with - endurance which 
was not able to set up the amount of color material, although it is possible to expand a color gamut if a 
color gamut uses light color ink in - each narrow color, the arm head was enlarged and the problem that 
the computational complexity of color reproduction also becomes huge has arisen. 
[0017] This invention is combined with the color reproduction technique in the conventional CMYK 
color gamut, and aims at realizing the use technique of the suitable special feature to the range where a 
color gamut is large rather than it. 
[0018] 

[Means for Solving the Problem] It seems that this invention which solves an above-mentioned technical 
problem is explained below. 

(1) Invention according to claim 1 is the color- separation image restoration method for correcting a 
color-separation picture signal inputted as an electrical signal, and reproducing an aim color using 
Cyanogen C, Magenta M, Yellow Y, high saturation color material (special feature), and Sumi K. A step 
which searches for combination of color material actually used combining two or more color gamuts 
generated by K and three colors of a chromatic color, It is the color-separation image restoration method 
characterized by searching for combination of color material used for an image output including a step 
to which operation of the special feature, either of setting methods of K, or both are given. 
[0019] Invention according to claim 20 is color-separation image restoration equipment for correcting a 
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color-separation picture signal inputted as an electrical signal, and reproducing an aim color using 
Cyanogen C, Magenta M, Yellow Y, high saturation color material, and Sumi K. A processing means to 
search for combination of color material actually used combining two or more color gamuts generated 
by K and three colors of a chromatic color, It is color-separation image restoration equipment 
characterized by searching for combination of color material which is equipped with a directions means 
by which directions about either [ at least ] operation of the special feature or a setting method of K are 
given, and is used for an image output. 

[0020] In this invention, since a color gamut at the time of using the special feature is decomposed into a 
color gamut of combination of a color gamut of four colors, technique for the conventional 4 color 
printer can be used. And flexibility of combination of color material can be raised by giving a setup of K 
to each color gamut, or giving a setup of operation of the special feature. 

[0021] (2) Invention according to claim 2 is the color-separation image restoration method according to 
claim 1 characterized by what a color gamut of CMYK is contained in said color gamut generated for. 
Invention according to claim 21 is color-separation image restoration equipment according to claim 20 
characterized by what a color gamut of CMYK is contained in a color gamut generated with said 
processing means for. 

[0022] In this invention, in addition to the above (1), a color gamut unreproducible only by color gamut 
using the special feature can be created, and color material of low CMYK of the conventional cost can 
be used now. 

[0023] (3) Invention according to claim 3 is the color-separation image restoration method according to 
claim 1 characterized by what a color gamut by combination of the special feature of at least 1 color and 
other two colors is contained in said color gamut generated for. 

[0024] Invention according to claim 22 is color-separation image restoration equipment according to 
claim 20 characterized by what a color gamut by combination of the special feature of at least 1 color 
and other two colors is contained in a color gamut generated with said processing means for. 
[0025] In this invention, in addition to the above (1), the same colorimetry point as a CMYK color 
gamut can be supplied, and a colorimetry can be simpUfied. 

(4) Invention according to claim 4 is the color-separation image restoration method according to claim 1 
characterized by what a color gamut by combination of the special feature of at least 2 colors and other 
one colors is contained in said color gamut generated for. 

[0026] Invention according to claim 23 is color-separation image restoration equipment according to 
claim 20 characterized by what a color gamut by combination of the special feature of at least 2 colors 
and other one colors is contained in a color gamut generated with said processing means for. 
[0027] In addition to the above (1), in this invention, an efficient combination which can reproduce a 
color high lightness and near high saturation is reahzable. 

(5) Invention according to claim 5 is the color-separation image restoration method according to claim 1 
to 4 characterized by what it has a step which restricts the amount of color material for. 

[0028] It is color-separation image restoration equipment according to claim 20 to 23 with which 
invention according to claim 24 is characterized by what said processing means has a means to restrict 
the amount of color material for. 

[0029] In addition to above-mentioned (1) - (4), by this invention, a limit of the amount of color material 
doubled with the amount of the maximum color material of a printer or television media is attained with 
the ability of the amount of color material to be restricted. 

(6) Invention according to claim 6 is the color-separation image restoration method according to claim 2 
characterized by what how to use K near gray and how to use the special feature near high saturation can 
specify as the setting method of color material. 

[0030] Invention according to claim 25 is color-separation image restoration equipment according to 
claim 21 characterized by what how to use K near gray and how to use the special feature near high 
saturation can specify as the setting method of color material directed with said directions means. 
[003 1] A free setup of color material is attained in this invention. That is, since how to use K near gray 
can be specified, it becomes possible to stabiUze gray. Moreover, since how to use the special feature 
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near high saturation can be specified, it also becomes possible to reduce use of the special feature in 
view of cost. For this reason, usage, such as Max Black and Min HFC, also becomes possible. 
[0032] (7) Invention according to claim 7 is the color-separation image restoration method according to 
claim 6 characterized by what it has two or more color translation tables created by said claim 6, and is 
changed with a residue of color material. 

[0033] Invention according to claim 26 is color-separation image restoration equipment according to 
claim 25 characterized by what said processing means is equipped with two or more color translation 
tables created by processing of said claim 25, and is changed with a residue of color material. 
[0034] In this invention, it becomes possible to change how a residue of color material uses an efficient 
color material. 

(8) Invention according to claim 8 is the color-separation image restoration method according to claim 6 
characterized by what it has two or more color translation tables created by said claim 6, and is changed 
according to a class of pattern of an inputted color-separation picture signal. 

[0035] Invention according to claim 27 is color-separation image restoration equipment according to 
claim 25 characterized by what said processing means is equipped with two or more color translation 
tables created by claim 25, and is changed according to a class of pattern of an inputted color-separation 
picture signal. 

[0036] In this invention, it becomes possible to change how to use an efficient color material according 
to a pattern of an inputted color-separation picture signal. 

(9) Invention according to claim 9 is the color-separation image restoration method according to claim 1 
to 6 characterized by what smoothing is performed for to a color translation table generated by said 

claim 1 thru/or claim 6. 

[0037] It is color-separation image restoration equipment according to claim 20 to 25 with which 
invention according to claim 28 is characterized by what said processing means performs smoothing for 
to a color translation table generated by processing of claim 20 thru/or claim 25. 
[0038] In this invention, change of the rapid amount of color material for a connection between color 
gamuts is made small, and it becomes possible to suppress generating of a false outUne by fluctuation of 
a printer. 

(10) Invention according to claim 10 is the color- separation image restoration method according to claim 
9 characterized by what another color translation table amends an error generated by said smoothing for. 

[0039] Invention according to claim 29 is color-separation image restoration equipment according to 
claim 28 characterized by what said processing means amends an error generated by smoothing for with 
another color translation table. 

[0040] By this invention, by carrying out print adjustment of the color error by smoothing again, though 
it is smooth, color reproduction with few colorimetry errors becomes possible. 

(11) Invention according to claim 1 1 is a chart for colorimetries, and is a chart characterized by what 
was created by output of a color of combination made by color-separation image restoration method of 
either claim 1 thru/or claim 5. 

[0041] In this invention, since a chart which used the special feature by the escape of a chart for four 
colors can be created, the colorimetry technique for four colors can be used. 

(12) It is a chart for colorimetries, and invention according to claim 12 is the output of a color of 
combination made by color-separation image restoration method of either claim 1 thru/or claim 5, and is 
a chart characterized by excepting and creating an overlapping portion. 

[0042] It not only can create a chart which used the special feature by the escape of a chart for four 
colors, but in this invention, since a dupUcation portion is excepted, it can simplify a colorimetry. 
[0043] (13) Invention according to claim 13 is a chart for colorimetries for correcting a color-separation 
picture signal inputted as an electrical signal, and reproducing an aim color using Cyanogen C, Magenta 
M, Yellow Y, high saturation color material (special feature), and Sumi K, and is a chart characterized 
by excepting and creating an overlapping portion. 

[0044] In this invention, since a duplication portion is excepted, a colorimetry can be simplified. 
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(14) Invention according to claim 14 is a chart for colorimetries for correcting a color-separation picture 
signal inputted as an electrical signal, and reproducing an aim color using Cyanogen C, Magenta M, 
Yellow Y, high saturation color material (special feature), and Sumi K, and is a chart with few color 
charts than a chart which does not include the special feature with a chart including the special feature 
characterized by things. 

[0045] By this invention, with a chart including the special feature, since there is a portion whose color 
chart has become less than a chart which does not include the special feature, a colorimetry can be 
simplified. 

(15) Invention according to claim 15 is an ink jet printer characterized by being adjusted by color- 
separation image restoration method of said claim 1 thru/or claim 10. 

[0046] In this invention, it can realize by preparing an arm head for the special features in addition to 
CMYK, and it becomes possible to perform stable color reproduction. 

(16) Invention according to claim 16 is said ink jet printer, and is an Inkjet printer according to claim 15 
characterized by using color material by pigment. 

[0047] In this invention, although it is durable, even if a color gamut uses a pigment which has a narrow 
problem, it becomes possible to perform color reproduction by sufficient color gamut. 

(17) Invention according to claim 17 is an ink jet printer according to claim 15 characterized by using 
color material of at least two kinds of concentration about K. 

[0048] In this invention, it becomes possible to reduce the feeling of a rough deposit near [ which is 
easiest to be conspicuous ] gray by minimimi ink or the addition of an arm head. 

(18) Invention according to claim 18 is an Inkjet printer according to claim 17 characterized by being 
adjusted so that K may be used if possible. 

[0049] In this invention, it becomes possible to be stabiUzed and to reduce the feeling of a rough deposit 
near [ which is easiest to be conspicuous ] gray by minimum ink or the addition of an arm head. 
Moreover, it enables a color gamut to manage use of the minimum special feature to a large range. 
[0050] (19) Invention according to claim 19 is the color-separation image restoration method according 
to claim 1 to 10 characterized by what a color coordinate after color-gamut mapping is held, and 
combination of the amount of color material of other devices reproducing this color coordinate is 
searched for for in parallel to activation of said color-separation image restoration method. 
[0051] In this invention, it becomes possible to create a table for proofs, without decomposing into a 
color for color material, and computational complexity in that case can be reduced. 
(20) Invention according to claim 30 It is the record medium with which a color-separation image 
restoration processing program for correcting a color-separation picture signal inputted as an electrical 
signal, and reproducing an aim color using Cyanogen C, Magenta M, Yellow Y, high saturation color 
material (special feature), and Sumi K was recorded and in which computer reading is possible. A step 
which searches for combination of color material for which said color-separation image restoration 
processing program is actually used combining two or more color gamuts generated by K and three 
colors of a chromatic color, It is the record medium which is characterized by what a step to which 
operation of the special feature, either of setting methods of K, or both are given is included for and in 
which computer reading is possible. 

[0052] In this invention, since a color gamut at the time of using the special feature is decomposed into a 
color gamut of combination of a color gamut of four colors, technique for the conventional 4 color 
printer can be used. And flexibility of combination of color material can be raised by giving a setup of K 
to each color gamut, or giving a setup of operation of the special feature. 
[0053] 

[Embodiment of the Invention] The color-separation image restoration method, the chart, the ink jet 
printer, the color-separation image restoration equipment, and the record medium of the example of a 
gestalt of operation of this invention are explained referring to a drawing. 

[0054] First, with reference to drawing 1 , the whole color-separation image restoration equipment 1 for 
performing the color-separation image restoration method of the example of a gestalt operation of this 
invention is explained. In addition, the example of a gestalt of operation shown here shows the case 
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where three colors of Red R, Green G, and Blue B are used as a high saturation color material (special 

feature) in addition to Cyanogen C, Magenta M, Yellow Y, and Sumi K. In addition, about high 
saturation color material, it is limited to neither the color shown here nor its color number. 
[0055] Here, 10 is address signal means forming, forms the address signal according to an input level 
about each of three sorts of input signals supplied from the outside, and is constituted from look-up 
tables 1 1-13 by each color (each component) of every [ of an input signal ]. In addition, the 1-bit 
distribution signal is supplied to each of look-up tables 11-13 from the controller 50 as a control means. 
[0056] In addition, three sorts of input signals here may be others and L*a*b* and XYZ(s), such as 
CMY and RGB. [ picture signal / color-separation ] 20 is a color reproduction information storage 
means, the color space formed by three sorts of input signals inputted that color reproduction should be 
carried out is divided into two or more space fields, and the color reproduction information over the 
combination in the space field is stored. Here, it is constituted by the look-up tables 21-27 corresponding 
to CMYKRGB that three sorts of input signals should be outputted as a signal of CMYKRGB a total of 
seven colors including the special feature of three colors. 

[0057] the weighting- factor storage means 25 should be based on the inputted color-separation picture 
signal - the weighting information on two or more color reproduction information chosen from the 
color reproduction information storage means 20 which is alike, respectively and receives is memorized, 
and a weighting factor is outputted if needed. 

[0058] 30 is a processing means which consists of a multiplication means and a division-process means, 
and acquires each correction color-separation picture signal of CMYKRGB which it is finally going to 
obtain by multiplying by the color reproduction information from said color reproduction information 
storage means 20, and the weighting factor from said weighting-factor storage means 25, and 
accumulating the value. For this reason, it is constituted by MultipUers 31a-37a and Accumulators 31b- 
37b. 

[0059] 40 is an output means, latches each correction color-separation picture signal (accumulation 
output) from the processing means 30 by latches 41-47, and outputs it. In this case, a needed latch pulse 
is generated by the controller 50. Moreover, directions of a user are inputted into a controller 50 through 
the directions means 60. 

[0060] Here, as how to ask for the data put into the color reproduction information storage means 20 of 
drawing 1 , from the example of a gestalt of this operation, three suitable colors or four colors are 
chosen from N color, two or more division color gamuts are made, and the split plot experiment which 
carries out color reproduction using the combination color region which combined these is used in it. 
[0061] In this case, even when reproducing the same color, the combination which reproduces the 
combination reproduced as much as possible using the special feature, without [ Maximum HFC 
(following, Max HFC), a call and ] using the special feature as much as possible is called Minimum 
HFC (following, Min HFC). This is the color reproduction problem of four colors, and extends the view 
of Maximum Black (following, Max Black) which is known technique, and Minimum Black (following. 
Max Black). 

[0062] In color reproduction: of the special feature, and time, the typical selection method of the special 
feature is adding ttie primary color of secondary colors, such as BGR, in addition to CMYK. When the 
color number increases, there is a problem whose colorimetry point (characterization data) for acquiring 
a colorimetry property increases in series. When the special feature is set to BGR, since the total color 
number becomes seven colors, it needs the colorimetry point of the 7th power of each number of color 
middle level simply. 

[0063] For example, if it is the middle level of each five colors of every, by seven colors, it is set also to 
57= 78125, and even if it uses automatical measurement equipment, it cannot be said as practical 
colorimetry mark. Furthermore, although the combination which uses all colors for coincidence in this 
case is included, when each color ink 1 color is made into 100%, it is not realistic from problems, such 
as the drying time of the recording paper, to use by setting the total amount of ink to 700. 
[0064] In addition, in this application specification, when having written it as MN, it means that it is the 
Nth power of M. Then, a division color gamut is made as a combination of a maximum of 4 color, and it 
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considers constituting all color gamuts from this combination. However, if the amount of the maximum 

ink considers desiccation and an ink absorbed amount at least 400%, many [ still / too ] is known. In 
printing, it is said to be 300 - 400%, and the ink jet printer using media with little absorption capacity 
becomes just over or below 200%. By four colors which already contain K, since the amount limit of 
color material can be used, the spUt plot experiment by the combination of K and chromatic color 3 
color is considered. 

[0065] several combination by the spUt plot experiment when it is a total of N colors containing an 
achromatic color K - M M=(N-1) (!)/(N-4) (! - 3!) 
It is come out and shown, 

[0066] Since it is set to N= 7 when BGR is used as a special feature, the division color gamut of 20 is 
made. From the inside, the color gamut near high lightness is reproducible in the combination of a 
CMYK color gamut and others from each division color gamut of YRMK, YGCK, MBCK, RKGK, 
GCBK, and BMRK, to combination (it is called a hi-fi color gamut). 

[0067] In addition, in order to clarify the color gamut of the special feature, when color material with the 
reflection factor of the CMYK primary color of printing and the spectral reflectance of reflection factor 
conversion of the BGR primary color of CRT was assumed, and it calculated with the concentration 
additivity rule and the property of the printer using the special feature was investigated using each color 
material of CMYKRGB, the following things became clear. 

[0068] Here, it became clear that it is two of combination color region B**s which compounded and 
obtained the division color gamut of the combination color region A and -RKGK which compounded 
and obtained the division color gamut of -YRMK, YGCK, and MBCK as a combination which can 
secure the greatest color gamut when it combines, GCBK, and BMRK. 

[0069] In the combination color region B which compounded and obtained the combination color region 
A, RKGK, and GCBK and the division color gamut of BMRK which compounded and obtained the 
division color gamut of these YRMK(s), YGCK, and MBCK, although the color gamut of high lightness 
was reproducible in the combination color region of three color gamuts, it became clear that the color 
gamut of low lightness was completely unreproducible. In order to reproduce all color gamuts, more 
division color gamuts are needed, but since it is that the purpose of using the special feature is in color- 
gamut expansion of a high lightness high saturation portion from the first, and the slight difference in an 
umbra, it explains for the combination color region by these three color gamuts henceforth. 
[0070] Next, since the division color gamut of the flume gap which specifies Min Black by : and the hi- 
fi color gamut in consideration of the property of the following division color gamuts also degenerates 
(after-mentioned) and it becomes a color gamut only near high saturation when deciding, any of two 
kinds of this combination color region are used, and, the CMYK color gamut of low saturation is 
needed. 

- the case where the combination color region A is set to Min HFC ~ tiie interface of a CMYK color 
gamut — the same — for example, in the combination of the combination color region B, the combination 
corresponding to this field does not exist to the field which makes W-Y-M-YM four top-most vertices 
existing. 

- the combination color region B ~ the combination color region A - a ratio — since there are few BE 
CMYK color gamuts and common color charts, it is hard to reduce a colorimetry point. 

[0071] It is desirable to use the combination color region which combined the combination color region 
A where three color gamuts which consist of four colors using the special feature were compounded 
after that, and the CMYK color gamut and which is made in a total of four color gamuts from the above 
property. 

[0072] Procedure: Here, the procedure of the special-feature color reproduction which does not limit 
Max Black/Min Black and Max HFC/Min HFC beforehand is shown below. 
[0073] Step 1: Create first the chart (color patch) about the combination color region A mentioned 
above. Here, the chart which consisted of combination color regions A which compounded and obtained 
the color gamut of basic CMYK and the division color gamut of YRMK, YGCK, and MBCK is created. 
Here, drawing 2 shows the chart of CMYK, drawing 3 shows the chart of YRMK, drawing 4 shows the 
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chart of YGCK, and drawing 5 shows the chart of MBCK. Since the chart which used the special feature 
by the escape of the chart for four conventional colors can be created by using such a chart, the 
colorimetry technique for four colors can be used. 

[0074] Step 2: Acquire the colorimetry value over the lattice point of three color gamuts of a CMYK 
color gamut and the combination color region A. As the number of the lattice points of each color 
gamut, 312 (= 53+53+33+33+23) degrees are used here. That is, in all the lattice points of the chart of 
drawing 2 - drawing 5 mentioned above, since there is many point of measurement, as the chart of 
CMYK is shown in drawing 6 , the colorimetry value of 312 pieces is acquired. It is the same about 
other color gamuts shown in drawing 3 thru/or drawing 5 . 

[0075] for reducing the number of point of measurement - ** it becomes dark ~ it is alike, and it 
follows and the step (color chart) of a color is reduced (refer to drawing 6 ). 
** Delete a duplication color chart between the charts ( drawing 2 - drawing 5 ) of a division color 
gamut (un-illustrating). 

** Reduce the number of steps at the time of the increment in the special feature. For example, it cuts 
down on there being five steps (0 R= 64,128,192,255) R by drawing 3 to three steps (R= 0,128,255) 
(refer to drawing 7 ). 

[0076] In this case, a duplication portion is excepted, the number of steps of the special feature is further 
reduced by the escape of the chart for four colors it not only can create the chart using the special 
feature, but, and a colorimetry can be simplified. 

[0077] Step 3: Interpolate each data and create an LUT model (LUT which has the LCC output which is 
the coordinate of uniform color space by the system markup force of n4) about four color solids. 
[0078] Step 4: Create the LUT model (by the system markup force of m3, it has an LCC output) of a 
target device. 

[0079] Step 5: Search for each LCC value of a target device about four color gamuts, and calculate the 
value of the outermost part of the compression straight line (radiation from L* shaft) for performing 
color-gamut mapping. 

[0080] Step 6: Determine the mapping place LCC value which **** to the LCC value of an aim 
horizontal machine according to the color-gamut mapping method. 

[0081] Step 7: Search for the combination (it is henceforth called the amount of primary colors) of the 
amount of primary colors which corresponds by each color gamut. The inside and outside of a color 
gamut are judged to coincidence. 

[0082] In the case of Step 8:(a) Min HFC: When it is in a CMYK color gamut, give this amount of 
primary colors. In besides a CMYK color gamut, it must be in one of hi-fi color gamuts, and the amount 
of primary colors is given in search of it. 

(b) In the case of Max HFC : choose that which comes in a color gamut by the hi-fi color gamut, and 
give the chromaticity point. When it belongs to neither of the hi-fi color gamuts in the shadow section, 
the amount of primary colors of a CMYK color gamut is given. In addition, count computes the amount 
of primary colors according to assignment of Min Black and Max Black within each division color 
gamut. 

[0083] Step 9: Perform this about all the lattice points of the LUT model of aim and make the 
device link profile which makes the relation to output equipment fi'om an aim device. 
[0084] And the color reproduction information for the special-feature color reproduction called for by 
carrying out like the above step 1 - step 9 is memorized by the color reproduction information storage 
means 20 (look-up tables 21-27). 

[0085] By carrying out like the above procedure, since the color gamut at the time of using the special 
feature is decomposed into the color gamut of the combination of the color gamut of four colors, the 
technique for the conventional 4 color printer can be used. And the flexibility of the combination of 
color material can be raised by giving a setup of K to each color gamut, or giving a setup of the 
operation of the special feature. 

[0086] Moreover, as mentioned above, by having made it include both the color gamut using the special 
feature, and the color gamut of the conventional CMYK, a color gamut unreproducible only by the color 
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gamut using the special feature can be created, and the color material of low CMYK of the conventional 
cost can be used now. 

[0087] In addition, to the color gamut generated in the example of a gestalt of this operation, since the 
color gamut by the combination of the special feature of at least 1 color and other two colors is 
contained (the above-mentioned combination color region A), the same colorimetry point as a CMYK 
color gamut can be suppHed, and a colorimetry can be simphfied. 

[0088] Moreover, since the color gamut by the combination of the special feature of at least 2 colors and 
other one colors is contained (the above-mentioned combination color region B), an efficient 
combination which can reproduce the color high lightness and near high saturation is realizable for the 
color gamut generated in the example of a gestalt of another operation. 

[0089] Moreover, in the example of a gestalt of this operation, the amount of color material can be 
restricted by having the step or the means of restricting the amoimt of color material, and a limit of the 
amount of color material doubled with the amount of the maximum color material of a printer or 

television media is attained. 

[0090] Moreover, in the example of a gestah of this operation, it is characterized by the ability of how to 
use K near gray, and how to use the special feature near high saturation to specify as the setting method 
of color material. That is, in a CMYK color gamut and each hi-fi color gamut, the operation of K can be 
chosen, respectively and a variation arises by the operation of a CMYK color gamut and a hi-fi color 
gamut fiirther. 

[0091] Namely, operation of K of -CMYK color gamut (Max Black/Min Black/Smoothest Black) 

- Operation of K of each hi-fi color gamut (Max Black/Min Black) 

- Operation of the above-mentioned color gamuts (Max HFC/Min HFC) 

It is alike, it attaches and much alternative occurs "Combine each.*' Probably, it will be enough to give 
alternative about the handling of K near gray and each [ special feature / near / high / saturation ] of 
handling practical. When the alternative of this handling is summarized, it comes to be shown in 
drawing 8 . 

[0092] Here, a pattem 1 - a pattern 4 can be considered by assignment of the user through the directions 
means 60 (refer to drawing 1 ). A firee setup of color material is attained in the example of a gestalt of 
this operation. That is, since how to use K near gray can be specified, it becomes possible to stabilize 
gray. Moreover, since how to use the special feature near high saturation can be specified, it also 
becomes possible to reduce use of the special feature in view of cost. For this reason, usage, such as 
Max Black and Min HFC, also becomes possible. 

[0093] Moreover, in the example of a gestalt of operation of this invention, it has two or more color 
translation tables (LUT in drawing 1 ) created for the setup of the above color material, and is 
characterized by what is changed with the residue of color material. For example, when two kinds of Rl 
(the 1st red) and R2 (the 2nd red) are used, two color solids, YRIMK and YR2MK, are generated. Since 
this color solid of 2 is clearly overlapped at this time, it is necessary to determine whether to use which 
color gamut at the time of reappearance of the color coordinate of that portion. In this case, priority is 
given to either, and when contained in both color solids, the combination of the high color of priority is 
assigned. Actually, priority can be given to the one where a color-material price is lower, or two kinds of 
LUTs which changed priority are built, and the usage, such as changing with the residue of color 
material, can be considered. Consequently, it becomes possible to change how the residue of color 
material uses an efficient color material. 

[0094] Moreover, what it has two or more color translation tables (LUT in drawing 1 ) created for the 
setup of the above color material in the example of a gestalt of operation of this invention, and is also 
changed according to the class of pattem of the inputted color-separation picture signal is possible. In 
addition, a "pattem" means the size of the area of the high saturation contained in an image etc. here. For 
example, if there are many gray components, the color material of CMYK will be used, and if it is high 
saturation, the color material of the special feature will be used. Consequently, it becomes possible to 
change how to use an efficient color material according to the pattem of the inputted color-separation 
picture signal. 
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[0095] Moreover, in the example of a gestalt of operation of this invention, it has two or more color 
translation tables (LUT in drawing 1 ) created for the setup of the above color material, and is 
characterized by what smoothing is performed for. 

[0096] That is, by this technique, since the trouble of a split plot experiment remains as it is and change 
of the smooth amount of primary colors is not guaranteed on the combined color-gamut boimdary, there 
is a problem leading to a false outline at the time of property fluctuation of a printer, since all properties 
were measured in the case of four colors ~ Smoothest Black — the connection between color sohds 
could become smooth, guaranteeing an aim color by law. However, since there is [ to measure all 
properties ] too many color material in hi-fi printing, an aim color is unmaintainable. 
[0097] First, application of Smoothest Black in the divided CMYK color gamut and a hi-fi color gamut 
is considered. Although Smoothest Black is apphcable to a CMYK color gamut, within a hi-fi color 
gamut, the following problem occurs and application is impossible. That is, in a hi-fi color gamut, the 
color-gamut volume at the time of Min Black decreases greatly compared with MaxBlack. 
[0098] This condition is shown in drawin g 9 . Since a color gamut is a convex in a CMYK color gamut, 
although Min Black and Max Black were the same volume ( drawing 9 (a), (b)), the same volume is not 
guaranteed by the hi-fi color gamut fi-om which a color-gamut configuration becomes concave ( drawing 



[0099] For this reason, about the CMYK color gamut at the time of Min HFC, smooth connection is not 
guaranteed between the CMYK color gamuts within the hi-fi color gamut of what can apply Smoothest 
Black. Then, the color change when carrying out direct smoothing of the done LUT simply was 
investigated. And this output is averaged by the degree type to a color translation table. 



[0101] Here, S is taken as either of the CMYKBGR(s) with the output of LUT. k, j, and i are the 
coordinates of the grid of LUT, and a range is set to zero to L-1 (L is the number of the lattice points of 
LUT). However, when k+kk, j+jj, and i+ii exceed less than 0 and L-1, the data of the shaft orientations 
does not enter as equalization data. This prevents contraction of a color gamut. 
[0102] It compares with the color coordinate which calculated the color coordinate using the above- 
mentioned printer model, and was calculated fi-om the original LUT firom the output of LUT equalized 
by the above formula. The increment in an error by change (only yellow-blue) and smoothing of the 
amount of primary colors of the gradation of the count of equalization, white-black and a cyanogen-red 
Magenta-green, and yellow-blue becomes like drawing 10 . 

[0103] If this is seen, gross errors will have occurred partially. Since the color which was mistaken fi-om 
the first near blue was computed, this reason is considered because the effect that smoothing removes 
this mistaken color is achieved. However, if this singular point is removed, when the about five 
maximum color difference will be allowed in this printer system, it turns out that change of the amount 
of primary colors becomes smooth clearly as shown in drawing 1 1 . In addition, if it is necessary to 
amend this error, the improvement in precision is possible by and creating LUT for fine tuning, using 
LUT created here as a "connection fiinction." In such an example of a gestalt of operation, change of the 
rapid amount of color material for the connection between color gamuts is made small, and it becomes 
possible to suppress generating of the false outline by fluctuation of a printer. 
[0104] In addition, it is for determining a connection fiinction with a small variable as a "connection 
fiinction" beforehand, as shown in drawing 12 , constituting three fictitious colors or 4 color printer here, 
and applying the technique of the conventional color reproduction to it. 

[0105] That is, in the example shown in drawing 12 , 100 is a final profile which performs conversion to 
the color-separation picture signal (CMYKRGB) corrected from input signals (L*a*b*, RGB, XYZ, 
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etc.), and is equipped with the profile attaching part 110 holding the profile as a translation table, and 
LUT120 equipped with the connection fiinction. Moreover, 200 is the printer of N color and performs 
image formation by the color material of seven colors of CMYKRGB here. And the printer 300 of 
imagination is constituted by said connection function 120 and printer 200. 

[0106] Application to a <example [ of the gestalt of other operations ]> ** ink jet printer: It becomes 
possible to perform color reproduction which could be realized by preparing the arm head for the special 
features in addition to CMYK, and was stabilized by ****(ing) the color-separation image restoration 
method or color-separation image restoration equipment explained above to an Inkjet printer. 
[0107] Moreover, it is desirable to use the color material by the pigment in the ink jet printer which 
applied this invention. In this case, although it is durable, even if a color gamut uses the pigment which 
has a narrow problem, it becomes possible to perform color reproduction by sufficient color gamut. 
[0108] Moreover, it is desirable to use the color material of at least two kinds of concentration about K 
in the ink jet printer which applied this invention. By doing in this way, minimum ink and the addition 
of an arm head enable it to reduce the feeling of a rough deposit near [ which is the easiest to be 
conspicuous ] gray. Moreover, it is desirable to be adjusted so that K may be used if possible like 
MaxBlack in such an ink jet printer. It becomes possible to be stabilized and to reduce by this, the 
feeling of a rough deposit near [ which is the easiest to be conspicuous ] gray by minimum ink or the 
addition of an arm head. Moreover, it enables a color gamut to manage use of the minimum special 
feature to a large range. Moreover, the same effect is acquired even if it uses the color material of two 
kinds of concentration about the high-concentration special feature (for example, B) instead of K in 
addition to K. 

[0109] ** Application to a color proof : what the color coordinate after color- gamut mapping is held in 
addition in this invention in parallel to activation of color-separation image restoration processing in 
which it explained above, and the combination of the amount of color material of other devices (a CRT 
display and printer) reproducing this color coordinate is searched for also for is desirable. By this 
technique, it becomes possible to create the table for proofs, without decomposing into the color for 
color material, and the computational complexity in that case can be reduced. For example, what is 
necessary is to hold L*'a**b** which carried out color-gamut mapping and generated L*a*b*, and just to 
calculate the value of RGB fi-om there by this technique, if it is a CRT display although it changes into 
the data of N color (for example, seven colors) fi'om L*a*b* and he was trying to ask for the data of 
three colors of RGB further from the data of that N color conventionally. 

[0110] Application to a processing program : ** The program of color-separation image restoration 
processing in which it explained above in addition. Namely, it is a color-separation image restoration 
processing program for correcting the color-separation picture signal inputted as an electrical signal, and 
reproducing an aim color using Cyanogen C, Magenta M, Yellow Y, high saturation color material 
(special feature), and Sumi K. The step which searches for the combination of the color material for 
which said color-separation image restoration processing program is actually used combining two or 
more color gamuts generated by K and three colors of a chromatic color, The record medium with which 
the thing containing the step to which the operation of the special feature, either of the setting methods 
of K, or both are given was recorded and in which computer reading is possible also constitutes a part of 
this invention. 
[0111] 

[Effect of the Invention] According to this invention explained to details above, the following effects are 
acquired. 

(1) In claim 1 and invention according to claim 20, since the color gamut at the time of using the special 
feature is decomposed into the color gamut of the combination of the color gamut of four colors, the 
technique for the conventional 4 color printer can be used. And the flexibility of the combination of 
color material can be raised by giving a setup of K to each color gamut, or giving a setup of the 
operation of the special feature. 

[01 12] (2) In claim 2 and invention according to claim 21, a color gamut unreproducible only by the 
color gamut which used the special feature can be created, and the color material of low CMYK of the 
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conventional cost can be used now. 

[0113] (3) In claim 3 and invention according to claim 22, the same colorimetry point as a CMYK color 
gamut can be supplied, and a colorimetry can be simplified. 

(4) In claim 4 and invention according to claim 23, an efficient combination which can reproduce the 
color high lightness and near high saturation is realizable. 

[01 14] (5) By claim 5 and invention accordmg to claim 24, a limit of the amount of color material 
doubled with the amount of the maximum color material of a printer or television media is attained with 
the ability of the amount of color material to be restricted. 

(6) A free setup of color material is attained in claim 6 and invention according to claim 25. That is, 
since how to use K near gray can be specified, it becomes possible to stabiHze gray. Moreover, since 
how to use the special feature near high saturation can be specified, it also becomes possible to reduce 
use of the special feature in view of cost. For this reason, usage, such as MaxBlack and Min HFC, also 
becomes possible. 

[01 15] (7) In claim 7 and invention according to claim 26, it becomes possible to change how the 
residue of color material uses an efficient color material. 

(8) In claim 8 and invention according to claim 27, it becomes possible to change how to use an efficient 
color material according to the pattern of the inputted color-separation picture signal. 
[0116] (9) Make small change of the rapid amount of color material for the connection between color 
gamuts in invention according to claim 28 with claim 9, and it becomes possible to suppress generating 
of the false outline by fluctuation of a printer. 

[01 17] (10) By claim 10 and invention according to claim 29, by carrying out print adjustment of the 
color error by smoothing again, though it is smooth, color reproduction with few colorimetry errors 
becomes possible. 

[01 18] (1 1) In invention according to claim 11, since the chart which used the special feature by the 
escape of the chart for four colors can be created, the colorimetry technique for four colors can be used. 
[01 19] (12) It not only can create the chart which used the special feature by the escape of the chart for 
four colors, but in invention according to claim 12, since the duphcation portion is excepted, it can 
simpUfy a colorimetry. 

[0120] (13) In invention according to claim 13, since the duplication portion is excepted, a colorimetry 
can be simplified. 

(14) In invention according to claim 14, since there is a portion whose color chart has become less than 
the chart which does not include the special feature in a chart including the special feature, a colorimetry 
can be simplified. 

[0121] (15) In invention according to claim 15, it becomes possible to perform color reproduction which 
could be reaUzed to the ink jet printer by preparing the arm head for the special features in addition to 
CMYK, and was stabilized in it. 

[0122] (16) In invention according to claim 16, in an ink jet printer, although it is durable, even if a 
color gamut uses the pigment which has a narrow problem, it becomes possible to perform color 
reproduction by sufficient color gamut. 

[0123] (17) In invention according to claim 17, it becomes possible in an ink jet printer to reduce the 
feeling of a rough deposit near [ which is the easiest to be conspicuous ] gray by minimum ink or the 
addition of an arm head. 

[0124] (1 8) In invention according to claim 18, it becomes possible in an ink jet printer to be stabilized 
and to reduce the feeling of a rough deposit near [ which is the easiest to be conspicuous ] gray by 
minimum ink or the addition of an arm head. Moreover, it enables a color gamut to manage use of the 
minimum special feature to a large range. 

[0125] (19) In invention according to claim 19, it becomes possible to create the table for proofs, 
without decomposing into the color for color material, and the computational complexity in that case can 
be reduced. 

[0126] (20) In invention according to claim 30, since the color gamut at the time of using the special 
feature is decomposed into the color gamut of the combination of the color gamut of four colors, the 
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technique for the conventional 4 color printer can be used. And the flexibility of the combination of 
color material can be raised by giving a setup of K to each color gamut, or giving a setup of the 
operation of the special feature. 



[Translation done.] 
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